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DETAILED ACTION 

This Office Action is in response to a communication made on March 15, 2004. 
The Information Disclosure Statement was received on March 31, 2004. 
Claims 18-36 are pending in this application. 

Response to Amendment 
Claim Objections 

Claim 24 is objected to because of the following informalities: In line 15, the 
word "fourth" is misspelled. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 18-20, 23-27, 29-31, and 34-35 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Gagne (6401178). 

Regarding claim 18, Gagne discloses a method of sharing data in a computer 
system (Column 2, lines 42 - 48), said computer system comprising a first computer, a 
second computer (Column 2, lines 56 - 57, where it doesn't matter if the programs are 
running on one device or a plurality of devices), and a storage system comprising a disk 
control unit (Column 4, lines 46 - 48), a first disk unit, a second disk unit, and a third 
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disk unit (Column 2, lines 54-56), the method comprising: forming a duplex state 
between said first disk unit and said second disk unit (Column 2, lines 62 - 67; Column 
3, lines 8 - 21 ), wherein said disk control unit, in response to a write request from said 
first computer, stores write data associated therewith to both said first disk unit and to 
said second disk unit (Column 3, lines 8-21); forming a simplex state, wherein said 
disk control unit, in response to a write request from said first computer, stores write 
data associated therewith only to said first disk unit (Column 2, lines 59 - 62); and 
subsequent to said step of forming a simplex state, re-mapping a disk identifier, said 
second computer using said disk identifier to access said storage system, wherein said 
disk identifier is associated with said third disk unit before said re-mapping and said disk 
identifier is associated with said second disk unit after said re-mapping, whereby said 
third disk unit is accessed when said second computer accesses said storage system at 
a time prior to said re-mapping and said second disk unit is accessed when said second 
computer accesses said storage system at a time subsequent to said re-mapping 
(Column 7, lines 40 - 57; Column 8, lines 51 - 54, where the disclosure while 
"establishing a duplex" takes the user/application of the data storage device and moves 
its association to another BCV mirror and when the "duplex is split" the data storage 
device once again is reassigned the user/application). 

Regarding claim 19, Gagne discloses that subsequent to said step of re- 
mapping, forming a duplex state between said first disk unit and said third disk unit 
(Column 2, lines 54 - 62, where when one disk unit is split from the first disk unit, the 
other can be established as a mirror). 
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Regarding claim 20, Gagne discloses method of sharing data in a computer 
system (Column 2, lines 42 - 48), said computer system comprising a first computer, a 
second computer (Column 2, lines 56 - 57, where it doesn't matter if the programs are 
running on one device or a plurality of devices), and a storage system comprising a disk 
control unit (Column 4, lines 46 - 48), a first disk unit, a second disk unit, a third disk 
unit (Column 2, lines 54 - 56), and a fourth disk unit (Column 1 2, lines 36 - 44), the 
method comprising: forming a duplex state between said first disk unit and said second 
disk unit (Column 2, lines 62 - 67; Column 3, lines 8 - 21 ), wherein said disk control 
unit, in response to a write request from said first computer, stores write data associated 
therewith to both said first disk unit and to said second disk unit (Column 3, lines 8 - 
21); forming a simplex state, wherein said disk control unit, in response to a write 
request from said first computer, stores write data associated therewith only to said first 
disk unit (Column 2, lines 59 - 62); and subsequent to said step of forming a simplex 
state, copying data stored in said second disk unit to said third disk unit (Column 12, 
lines 52 - 44) and re-mapping a disk identifier, said second computer using said disk 
identifier to access said storage system, wherein said disk identifier is associated with 
said fourth disk unit before said re-mapping and said disk identifier is associated with 
said third disk unit after said re-mapping, whereby said fourth disk unit is accessed 
when said second computer accesses said storage system at a time prior to said re- 
mapping and said third disk unit is accessed when said second computer accesses said 
storage system at a time subsequent to said re-mapping (Column 7, lines 40 - 57; 
Column 8, lines 51 - 54, where the disclosure while "establishing a duplex" takes the 
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user/application of the data storage device and moves its association to another BCV 
mirror and when the "duplex is split" the data storage device once again is reassigned 
the user/application). 

Regarding claim 23, Gagne discloses that said computer system further 
comprises a processor coupled to said storage system, and said step of copying data is 
performed by said processor (Column 8, lines 35 - 44). 

Regarding claim 24, Gagne discloses a method of sharing data in a computer 
system (Column 2, lines 42 - 48), said computer system comprising a first computer, a 
second computer (Column 2, lines 56 - 57, where it doesn't matter if the programs are 
running on one device or a plurality of devices), and a storage system comprising a first 
disk unit accessed from said first computer, a second disk unit, a third disk unit storing a 
copy of data that was stored in said first disk unit at a first time, a fourth disk unit 
accessed from said second computer (Column 2, lines 54 - 57; Column 12, lines 36 - 
44)i and a disk control unit accessing one or more of said disk units (Column 4, lines 46 
- 48), the method comprising steps of updating data stored in said first disk unit and 
storing update data and its address to said second disk unit, in response to a write 
request from said first computer, wherein said update data and its address are 
determined from said write request (Column 2, lines 62 - 67; Column 3, lines 8 - 21 ); 
writing check points to said second disk unit in response to transactions executed by 
said first computer; updating data stored in said third disk unit by reading update data 
stored in said second disk unit and writing said update data to said third disk unit 
according to said checkpoints (Column 10, lines 42 - 60; Column 13, lines 5 - 14; lines 
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42 - 50); forming a duplex state between said third disk unit and said forth disk unit by 
copying data stored in said third disk unit to said fourth disk unit (Column 12, lines 52 - 
55); and after copying data stored in said third disk unit to said fourth disk unit, 
accessing said fourth disk unit from said second computer (Column 8, lines 52 - 55). 

Regarding claim 25, Gagne discloses that said computer system further 
comprises a processor coupled to said storage system, and said step of updating data 
stored in said third disk unit is executed by said processor (Column 8, lines 35 - 44). 

Regarding claim 26, Gagne discloses that said processor maintains a checkpoint 
designating a latest accessed update data in said second disk unit, and said step of 
updating data stored in said third disk unit includes steps of reading update data stored 
in said second disk unit (Column 5, line 64 - Column 6, line 12), said update data being 
designated by a checkpoint maintained in said processor and said latest check point 
stored in said second disk unit; and writing said update data read from said second disk 
unit to said third disk unit (Column 10, lines 42 - 54). 

Regarding claim 27, Gagne discloses a method of sharing data in a computer 
system (Column 2, lines 42 - 48), said computer system comprising a first computer, a 
second computer, a first storage system coupled to said first computer and comprising a 
first disk unit and a first disk control unit, and a second storage system coupled to said 
second computer and comprising a second disk unit, a third disk unit, a fourth disk unit, 
and a second disk controller unit (Column 2, lines 56 - 57, where it doesn't matter if the 
programs are running on one device or a plurality of devices; Column 2, lines 54 - 57; 
Column 12, lines 36-44), wherein said first disk control unit and said second disk 
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control unit are coupled via a network (Colunnn 5, lines 5 - 7), the method comprising 
steps of copying data stored in said first disk unit to said second disk unit via said 
network; forming a duplex state between said first disk unit and said second disk unit, 
wherein said first disk control unit (Column 2, lines 62 - 67; Column 3, lines 8-21), in 
response to a write request from said first computer, stores write data associated 
therewith to both said first disk unit and to said second disk unit (Column 3, lines 8 - 
21 ); forming a simplex state, wherein said first disk control unit, in response to a write 
request from said first computer, stores write data associated therewith only to said first 
disk unit; and subsequent to said step of forming a simplex state (Column 2, lines 59 - 
62), copying data stored in said second disk unit to said third disk unit (Column 12, lines 
52 - 44) and re-mapping a disk identifier, said second computer using said disk 
identifier to access said storage system, wherein said disk identifier is associated with 
said fourth disk unit before said re-mapping and said disk identifier is associated with 
said third disk unit after said re-mapping, whereby said fourth disk unit is accessed 
when said second computer accesses said storage system at a time prior to said re- 
mapping and said third disk unit is accessed when said second computer accesses said 
storage system at a time subsequent to said re-mapping (Column 7, lines 40 - 57; 
Column 8, lines 51 - 54, where the disclosure while "establishing a duplex" takes the 
user/application of the data storage device and moves its association to another BCV 
mirror and when the "duplex is split" the data storage device once again is reassigned 
the user/application). 
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Regarding clainn 29, Gagne discloses a storage system comprising: a disk 
control unit (Column 4, lines 46 - 48); and a plurality of disk units (Column 2, lines 54 - 
56), wherein said disk control unit is operable to form a duplex state between a first disk 
unit and a second disk unit (Column 2, lines 62 - 67; Column 3, lines 8 - 21 ), wherein 
data associated with a write request from a first computer is stored to both said first disk 
unit and to said second disk unit (Column 3, lines 8-21), wherein said disk control unit 
is further operable to form a simplex state between said first disk unit and said second 
disk unit, wherein data associated with a write request from said first computer is stored 
only to said first disk unit (Column 2, lines 59 - 62), wherein during said simplex state, 
data stored in said second disk unit is copied to a third disk unit (Column 12, lines 52 - 
44) and a disk identifier is re-mapped, wherein a second computer uses said disk 
identifier to access said storage system, wherein before said disk identifier is re- 
mapped, it is associated with said third disk unit so that said third disk unit is accessed 
when said second computer accesses said storage system, wherein after said disk 
identifier is re-mapped, it is associated with said second disk unit so that said second 
disk unit is accessed when said second computer accesses said storage system 
(Column 7, lines 40 - 57; Column 8, lines 51 - 54, where the disclosure while 
"establishing a duplex" takes the user/application of the data storage device and moves 
its association to another BCV mirror and when the "duplex is split" the data storage 
device once again is reassigned the user/application). 

Regarding claim 30, Gagne discloses that subsequent to said step of re- 
mapping, forming a duplex state between said first disk unit and said third disk unit 
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(Column 2, lines 54 - 62, where when one disk unit is split from the first disk unit, the 
other can be established as a mirror). 

Regarding claim 31 , Gagne discloses a storage system comprising: a disk 
control unit (Column 4, lines 46 - 48); and a plurality of disk units (Column 2, lines 54 - 
56), wherein said disk control unit is operable to form a duplex state between a first disk 
unit and a second disk unit (Column 2, lines 62 - 67; Column 3, lines 8 - 21 ), wherein 
data associated with a write request from a first computer is stored to both said first disk 
unit and to said second disk unit (Column 3, lines 8 - 21 ), wherein said disk control unit 
is further operable to form a simplex state, wherein data associated with a write request 
from said first computer is stored only to said first disk unit, wherein during said simplex 
state (Column 2, lines 59 - 62), data stored in said second disk unit is copied to a third 
disk unit (Column 1 2, lines 52 - 44) and a disk identifier is re-mapped, wherein a 
second computer uses said disk identifier to access said storage system, wherein 
before said disk identifier is re-mapped, it is associated with a fourth disk unit so that 
said fourth disk unit is accessed when said second computer accesses said storage 
system, wherein after said disk identifier is re-mapped, it is associated with said third 
disk unit so that said third disk unit is accessed when said second computer accesses 
said storage system (Column 7, lines 40 - 57; Column 8, lines 51 - 54, where the 
disclosure while "establishing a duplex" takes the user/application of the data storage 
device and moves its association to another BCV mirror and when the "duplex is split" 
the data storage device once again is reassigned the user/application). 
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Regarding claim 34, Gagne discloses a storage system comprising: a disk 
control unit (Column 4, lines 46 - 48); and a plurality of disk units (Column 2, lines 54 - 
56), wherein said disk control unit is operable to: update data stored in a first disk unit 
and store update data and its address to a second disk unit, in response to a write 
request from a first computer, said update data and its address being determined from 
said write request (Column 2, lines 62 - 67; Column 3, lines 8-21); write checkpoints 
to said second disk unit in response to transactions executed by said first computer; 
update data stored in a third disk unit by reading update data stored in said second disk 
unit and write said update data to said third disk unit according to said checkpoints 
(Column 10, lines 42 - 60; Column 13, lines 5- 14; lines 42 - 50); form a duplex state 
between said third disk unit and a fourth disk unit by copying data stored in said third 
disk unit to said fourth disk unit (Column 12, lines 52 - 55); and service data access 
requests from a second computer by accessing said fourth disk unit (Column 8, lines 52 
-55). 

Regarding claim 35, Gagne discloses a storage system comprising: a disk 
control unit (Column 4, lines 46 - 48); a plurality of disk units (Column 2, lines 54 - 56); 
and a network connecting at least some of said disk units (Figure 1 , element 36), 
wherein said disk control unit is operable to copy data stored in a first disk unit to a 
second disk unit via said network, wherein said disk control unit is operable to form a 
duplex state between said first disk unit and said second disk unit, wherein data 
associated with a write request from a first computer is stored to both said first disk unit 
and to said second disk unit (Column 2, lines 62 - 67; Column 3, lines 8 - 21 ), wherein 
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said disk control unit is further operable to form a simplex state, wherein data 
associated with a write request from said first computer is stored only to said wherein 
during said simplex state (Column 2, lines 59 - 62), data stored in said second disk unit 
is copied to a third disk unit (Column 12, lines 52 - 44) and a disk identifier is re- 
mapped, wherein a second computer uses said disk identifier to access said storage 
system, wherein before said disk identifier is re-mapped, it is associated with said third 
disk unit so that said third disk unit is accessed when said second computer accesses 
said storage system, wherein after said disk identifier is re-mapped, it is associated with 
said second disk unit so that said second disk unit is accessed when said second 
computer accesses said storage system (Column 7, lines 40 - 57; Column 8, Jines 51 - 
54, where the disclosure while "establishing a duplex" takes the user/application of the 
data storage device and moves its association to another BCV mirror and when the 
"duplex is split" the data storage device once again is reassigned the user/application).. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 21-22, 28, 32-33, and 36 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Gagne in view of Misiani (5758125). 

Regarding claim 21 , 28, 32, and 36, Gagne does not explicitly indicate the step of 
copying the contents of the second memory unit to the third memory unit includes a step 
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of converting a first data format stored in the second memory unit for use by the first 
computer into a second data format for use by the second computer. Misinai teaches a 
secondary storage controller that copies the contents of the second memory unit to the 
third memory unit includes a step of converting a first data format stored in the second 
memory unit for use by the first computer into a second data format for use by the 
second computer (Column 2, lines 12-19). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use Misinai's storage 
system controller to allow heterogeneous computer systems to share memory in the 
storage subsystem (Column 1 , lines 48 - 55). 

Regarding claims 22 and 33, the combined invention of Gagne in view of Misinai 
from the rejection to claim 21 , includes the step of converting data from the first data 
format to the second data format is based on interfaces among the first computer, the 
second computer and the data storage subsystem (Column 2, lines 21 - 40, Misinai). 



Applicant's arguments with respect to claims 18-36 have been considered but 
are moot in view of the new ground(s) of rejection. 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U. S. Patent No. 6594744 issued to Humlicek, because it has a storage 
subsystem with mirroring and checkpoints. 



Response to Arguments 



Conclusion 
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U. S. Patent No. 6909692 issued to Yanai, because it has multiple disk mapping 
with redundancy. 

U. S. Patent No. 6381674 issued to DeKoning, because it has plurality of disk 
adaptors and mappings. 

U. S. Patent No. 5452448 issued to Sakuraba, because it has multiple computer 
accessing shared memory that is in a duplex state. 

U. S. Patent No. 6209002 issued to Gagne, because it has remote computer 
accessing a shared subsystem, it has duplex and simplex states. 

Applicant's amendment necessitated the new ground{s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this connnnunication or earlier communications from the 
examiner should be directed to Kevin Bates whose telephone number is (703) 605- 
0633. The examiner can normally be reached on 8 am - 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hosain Alam can be reached on (703) 308-6662. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



KB 

May 19, 2004 



HOSAIN ALAM 
SUPERVISOR ' ^ENT EXAMWBH 



